Mechanism of the prenyl-transfer reaction. Studies with (E)- and (Z)-3-trifluoromethyl-2-buten-1-yl pyrophosphate.
The prenyl-transfer reaction catalyzed by porcine farnesyl pyrophosphate synthetase has been studied using (E)- and (Z)-3-trifluoromethyl-2-buten-1-yl pyrophosphates as substrates and inhibitors. The rate of condensation between isopentenyl pyrophosphate (IPP) and the allylic fluoro analogues is drastically depressed relative to the normal catalytic rate observed with dimethylallyl pyrophosphate (DMAPP) or geranyl pyrophosphate (GPP). A similar depression is found in the rates of solvolysis for methanesulfonate derivatives of the fluoro analogues in aqueous actone under typical SN1 reaction conditions. Prolonged incubation of [14C] IPP and (E)- or (Z)-CF3-DMAPP with the enzyme, followed by treatment with alkaline phosphatase, gave a product that comigrated with geranylgeraniol on a polystyrene column. Both fluoro analogues showed mixed linear inhibition patterns with DMAPP or GPP as the variable substrate. We interpret these results in terms of an ionization-condensation-elimination mechanism for the prenyl-transfer reaction.